[Photobiological properties of 13,15-N-(carboxymethyl)- and 13,15-N-(2-carboxyethyl)cycloimide derivatives of chlorin p6].
Lipophilic derivatives of chlorin p6, 13,15-N-(carboxymethyl)cycloimide methyl ester (CIC1) and 13,15-N-(2-carboxyethyl)cycloimide methyl ester (CIC2), were shown to absorb light in 710 nm region and to be efficient IR photosensitizers. They exhibit similar phototoxicities on the cells of A549 human lung adenocarcinoma, which are 40- and 100-fold higher than those of chlorin p6 and the clinically used Photogem, respectively, and are not toxic in the absence of light irradiation. The confocal spectral imaging technique allowed us to demonstrate that the high phototoxicity of CIC1 and CIC2 is due to their ability to readily penetrate to cells and to be bound to the cell membranes and lipid-containing structures in the monomeric photoactive form. Under the irradiation, the membrane-bound CIC1 and CIC2 are characterized by high quantum yields of singlet oxygen generation (0.6 and 0.65, respectively) and the inability to produce hydroxyl radicals. A 1.5-microM content of CIC1 and CIC2 in the incubation medium provides for their average cytoplasmic concentrations of 21 and 16.5 microM, respectively. The incubation times to achieve 50% level of maximum accumulation for CIC1 and CIC2 in A549 cells are 30 +/- 6 and 24 +/- 12 min, and the times for 50% release of the dyes from the cells are 17 +/- 4 and 50 +/- 10 min, respectively. A diffuse distribution with the predominant accumulation in the membranes of the Golgi apparatus and mitochondria is characteristic of both CIC2 and CIC1, whereas, in addition, CIC1 is considerably accumulated in lipid droplets (cellular organelles responsible for the storage and metabolism of neutral lipids and steryl esters). Our results demonstrate that changes in the structure of the imide substituent could affect the intracellular localization and the rate of release of chlorin p6 cycloimide derivatives from cells while preserving their high photodynamic activity.